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(54) NEW DNA FRAGMENT 



(57) Abstract: 

PURPOSE: To obtain a new DNA fragment containing a 
gene coding for phosphoenolpyruvic acid carboxylase 
derived from Brevi bacterium flavum MJ-233, and capable 
of giving the enzyme enabling amino acids, etc., to be 
efficiently produced through genetic engineering 
technique. 

CONSTITUTION: This new DNA fragment is derived from 
Brevibacterium flavum MJ-223 (FERM BP-1497), having 
an amino acid sequence containing an amino acid 
sequence of the formula, containing a gene coding for 
phosphoenolpyruvic acid carboxylase (PEPC) involving 
the production of useful substances such as amino acids 
and carbon dioxide fixation, and being capable of 
improving the production efficiency for useful 
substances such as amino acid, etc., by its transfection 
into a manifestation vector to transform a host cell to 
effect manifestation. This DNA fragment is obtained by 
extracting the whole DNA of Brevibacterium flavum 
MJ-223 followed by treating the whole DNA with a 
restriction enzyme, linking to a cloning vector, and 
then cloning by a conventional method. 
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(54) 8r£DNA0rJt 

(57) [98ft] (fcjEtf) 

/l/lf/^r D • 77^AM J -2 3 3* 
* ^ * 3i y — /l/ \f f v tT 3f 7 — £ £ =3 — 

[mm *££?WJ3. 3 k b-C*>0, M^SStCSa 1 



A a t I I 
Ac c I 
C 1 a I 
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[Ht*4tl] l/^'77^A (Brevib 

acterium flavum) M J - 2 3 3 &&<DftX7fr^S — /U 



* [fl!&£2] 3. 3kb-CfcO, P?5fe«ft(i 

ja«ffrff>tg>:*:g & (kb) 



Aa t I I 

A c c I 

C 1 a I 

N c o I 



1 
1 
2 
2 



1. 0, 2. 3 

0. 5, 2. 8 

0. 9, 1. 0, 1. 4 

0. 7, 1. 2, 1. 4 



[000 1] 

7ys<J± (Brevibacterium flavum ) MJ - 2 3 3 (F 
ERM BP- 1 4 9 7) S^O^^^xy — fVM;V\f 
V^^7/U3^^i/7— ^ (Phosphoenolpyruvate carboxyl 
ase ) (EC 4. 1. 1. 3 1) Sr=»— 

Sr^tfDNAW/i-fcHi-S. 
[0 0 0 2J 

tVVtf^*7^^rV7— ^ (UTFrHSr TPEPCJ 
^ (TCA) /HZ. 4 mm (C4) ftMffr4Mi- 

[0 0 0 3] ^X*3iy— /U\f/U\f>Wt^/^^-^7 — 

tcMLTIt, x^ x yt7« (Escherichia coli) 

(J. Biochem. ) , 95. 909 -916 (1984) ^fiB) &tf=* 
y^^7!/ 17 A • #;V$ 5 7JA (Corynebacterium gl 
utamicum) &%<Dl&fc=f- Cv 5 — ^(GeneK 77, 237 —25 
1(1989) ] 2S¥!*g£;ft/CV^^.-?fc£ 0 xi/ x yt7 

•ay (Escherichia coli) iCglLTI^ gEBt"3?<D»£" 



^^^H-hSS^ffi-c&s^^tr^^^y !7^JSiW 

mm<DmM&\umvx\,^ 

[0 004] 

20 p ctettvmm&xTfi^tofomzn&ii: u 

5*fflffi*>& p p c Jie^^^Ml^rffi^** r. £ & ji^fc 

[0 0 0 5] . 

fcf. TVtV^^y 7 A • 7 7/UMJ-2 3 3&&<D 

[0 0 0 6] ^T, *»HfcoV^T$e>l!:»j»lfclftMf 
-•tf*r = -K-t-S:*MHP (ppciS^) Sr^frDNA 

So 

[0 0 0 7] *^K©p p c&^Sr^trDNAj^ 

40 *AJBflIffi£ bT* 7*^tr/^ry!>A.77^AMJ 
-2 3 3&*cDfc<Das#5g-C$>5 0 rcO^M^Ti^ 

[0008] ppcat^«. ±fB^wtr^^^y 

• 7 (Brevibacterium flavum ) M J — 2 3 3 

(FERM BP-1 4 9 7) ^Mi|:#ftU 

M J - 2 3 3^^^f>^^DNA^«&aji-So 
50 i©Jfefe#DNAS:ig^/i:ffi|RRB>-«, ^JilfSa 1 l£ 
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[0 0 0 9] ^^ttSDNA^Sr^n-^v^^^ 

-> mtfpuci i 8 (^mmm) i^ai, - ^ 

^^-5rf v^xi/ x y tr • ay jmi o 9 <^igi£ 
• ^y **©p p cjf^ cs?*— t^-^'/w^ 

5* (J. Biochem. ) „ 95, 909 —916 (1984) # 

^l/^ a 7-'^to^- (Plant Mol. Biol.) , 1 
2, 579- 589 (1989) D C0*S^gB^J^^o-^t 



* ^ttTt^W^^xy 17 A • 77/UMJ- 2 3 3#;& 

[0 0 10] _b|Ep p cat^Sr^tfDNA^O-o 
irLThfc, Wi^zfuify<^TV ?A • 77/UMJ -2 
3 3^co^^DNA$r^J[5S^S a 1 I^^f 
S^irlCioT^kttS, ;*C#£aSj&3. 3kb<DDN 
AErtftf^lf £>HS<> ^<£>#J3. 3kbODNA^§r 

10 [0011] 

[i*l] 



Aa t I I 

A c c I 

C 1 a I 

Nc o I 



1 
1 

2 
2 



[0 0 12] M, *M#{£*5VnT, ^JPW^fCj:^ 

[ooi3] r^^o^#$j &x*y?*^ 

fi, xi/ x yt7 • ^U<D7^ • (X p h 

age) ODNA^f&JPSSt^fH i n d I I I 
#e>^S^Sg£^J<DDNA^f>r<D|^|-T^n— ^^/v 

ytr«3y©7r>f 7477-^ ux 

174 phage) <DDN A£f&JP£S#3?H a e I I I 
■e^LT#^>tu5^S^(^DNA^f>t^>im-3Ky 

S<5#, ^DNA^*yhH^7^5 K^DNA^r 

^K^T, 1 k b^±<Om)i<O^^Z^X\t, 1 

[0 0 14] — -hlBOs/l^KX^xy !7A • 
AM J -2 3 3&t(D%i&ftnNA&mmmS a 1 IT 
^Jfr-rsr t(^«t $d5jf^3. 3kb©D 

NA^tcoVN-Cfi, ^O^gS^JSr^^^^ KpUC 

Yt&MWi Cdideoxy chain termination fcfc Sanger 
F. et al. , Zfn^^f^ is? . • . 



1. 0, 2. 3 

0. 5, 2. 8 

0. 9, 1. 0. 1. 4 

0- 7. 1. 2. 1. 4 



• - T* V *r (Proc. Natl. Acad. Sci. U 
20 SA) , 74, 5463, (1977)] K«fc V frfe-rz r <t 

6 0 w<DJ:piJ:Ur^Uft:_h|B*l)3. 3 k b COD NA 

fe^^Lfcp p cjMH4i, &fB83?lJ^C9BB#l#-J§- 
lt^^B3^JSr3fir-t*5t>0"C*)?), 9 2 0{@coT5 y& 

K1"S 2 7 6 0i&mttfrt>m&£thZ> o 
[0 0 15] ±E0MEM^t5*»IB© p p c 

«^P^^ffl?fefef$:DNA*>fo^fJ|$^t><DO^ 

30 K • 'Wstis* *r AX (Applied Biosystems)*fc$! 3 9 4 
DNA/-RNAi/V-fer^1?-Sr^VNr^$ttfctcr> 

[0016] £fc, MriaMD<^wtr^^^y ^a • ^ 

7^MJ-2 3 3 0^#DNAa^lft#$;ft,£#$& 
W<Dp p cit^Sr^fcrDNAErtfte, PEPC^fg 

40 J:<, w^bOpagfrcDl^frM^ *»MC9DNA»f 
[0 0 17] *&W<Dp p cat^-T-DNA^tpDNA 

7*7^?K^^-i^At5^tia^ =>y« 
^^-epEPcco^%^prtg^j(ta^^^7^5 k^#s 

t, p p c iS^$r%^$-fr6fc«)<D^n^— ^— fi^ 
50 - ir^T^S^, ZtHz.mbtiZ>h<D-?tetj:<^ ppc 
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5 6 

mm*<Dm^&m*h£&zitft<omm&tom&<DmMm ^^kpcryso-ppc <ofm^^<onm^^ 

[0 0 18] *^©p p cjS^Sr^A-r^^^^-e [0 0 2 2] *i^©|a^7^^ K«teiL# 

^mMm&& z mZ>3kte*&'Ptj:< kh^tfi><D-Vfoiv ^7y»)A.77/UMJ-2 3 3 (FERM BP- 

tf#{^JPS$tt^V^ 0 ZOMrfcMtlsXte. m*.tt. # 1 4 9 7) , T'U'lf/^f I/!>A.77/UMJ-2 3 

Pl¥ 3-21018 4^^|E^<D^7^^ KpCR 3-AB-4 1 (FERMBP - 1 4 9 8), :7V fcT^ 

Y3 0 ;4$PB¥2-2 76 5 75#^#fcfB&0>:/7* ^f!) !7A • 77^AMJ — 2 3 3— ABT— 1 1 (F 

5FpCRY21, p C R Y 2 KE, pCRY2KX, ERM BP-1 5 0 0) , 7 Wlf^^ V *> A • :7 =7 
p C R Y 3 1 , P CRY3KEMpCRY3KX;# 10 /UMJ-2 3 3-ABD-2 1 (FERM BP-1 

PB¥1 - 19 16 8 e-^-^^IB^T'^x^ KpCR 4 9 9) ^W^ftSo 

Y2*S«$;tfpCRY3 ; #WBS5 8-6 7 6 7 9^*& [0 0 2 3] Ztlt><D®l±®)<Dm\C, 7*1/^7^ 

(CfE^tDp AM 3 3 0 ; OTBBgS 8-7 7 8 9 5-^$& A • T^^T^^ (Brevibacterium ammoniagenes 

(CfS^^pHMl 5 19; #MBS5 8 - 1 9 2 9 0 0f ) ATCC6 8 7 1, f^ATCC 1 3 74 5, f^AT 

4*$ft{-fE^O p A J 6 5 5 , pAJ611 RXfi pAJl CC 1 3 7 4 6 ;7*W \?s<? fy^A- 7^ y # ^ A 

8 4 4; m mm 57-134500 fB&© p C (Brevibacterium divaricatum) ATCC14020 I 

Gl ; WBBS5 8-3 5 1 9 7 -^«iCfB«<D p C G 7*l/^f/^A • 7^ h7r-^^A (Brevibac 

2 ; WBB35 7- 1 8 3 7 9 9#^$fttd|E^pCG4 terium lactofermentum ) ATCC13869 ;ny^ 

*3J:tfpCGl \^*m-f*>Z. ttf-VZZ. /<?^»?J±' if/V?%jjJ± (Corvnebacterium glutam 
[0 0 1 9] ^tlh(O^Vh^V^mm<D^±~-<^ 20 icum) AT C C 3 1 8 3 1 ^£*g£flft£& b LtfflV^ 

^jmm^-C^^^^ K^igltm^tg^WISiS^i: [0 0 2 4] ft, LT^Wtf^ir y * A • 7 7 

k&j(-rz>h<DAW?i\,<. fflJU^ 7?** KpCR ^57*7^5 K p B Y 5 0 2 (#PS0S6 3-3 6 7 

Y30, PCRY2K p CRY 2KE, pCRY2K 8 7fM» <0*:«>, MnmmmmX3bZ>m&& 

X, pCRY31, pCRY3KE*5j:l5pCRY3K Z:<0£ 0 ftl&^fcl*, t> 5 K 

Xt$t>Wm\Z&m£tiZ> 0 P BY5 0 2^4t5-HWU\ *<D£oZtt^ 

[0 0 2 0] ±m^y^^ K-<^^— p CRY3 OSrSS Kp BY5 0 2 SrBfcfe-T LTte, 08 £ 

LTii, ^wt^-s^y 17 a . ^^^^ ^^^!9ig-rr^^J:9 
* (Brevibacterium stationis) IF012 144 (F 30 1 1> RTfl-CfcS U A&ftJicB&fe-TS r b h ^m~?&>Z 

ERM BP-2 5 15) ^7*7^$ KpBY5 0 3 U^^rV ^n^/V - (Bact. Rev.) ,36. 

(ZtDy?** K<Og^Kol>Ti*#^¥l - 9 5 7 8 361 -40 (1972) &ffi) * 

5-^f^fla) DNA£&fflU WSSt^ X h o I [0 0 2 5] r <D£ y iat#^57* Wtf/^ir y * 

££^#,4. 0 k b©7*7X> K^MitftS^ wj 5 A • 77/UMJ-2 3 3 &5fcffifc^tf>ttIgE:7"7 ^ 5 K 

^EcoRIj3,tt;KpnI^$W2. lkb ;=.;r • ;& a h ^^(COV^T^P «k 5 Iz. [S?* — 

<D-7*7*% K<D^>f[^fE^£it^£^ipDNA$T t/Wt7*-^fytD^ (J. Bacterid. ) , 17 

X <&mtmm *w*)&-r 0 rti^o^DNA^^ o_, 2796 U988); r^y^ft^-^ta^ 

7*7^^KpHSG298 (£fg&$!0 ©EcoRI- .^*hy- (Agric. Biol. Chem.) , 52, 293 (19 

Kpn IgMfc&tfSa 1 I ^m^fr^frm^tf r £ 40 88) gfcfiB] , DN A^^<D^</U^mm 7" 

\z.x v , ^7 * ^ k^ ^ P CRY3o & ^ • ^ - -r b y r/v • -r>r ^ p ^-^ 

t^TtSo (J. Indust. Microbiol. ) , 5_. 159 (1990)^] \Z 

[0 0 2 1] KpCRY3 0^^©pp X 0 7"^ 7, 5 KSrHA^S - 1 2 s pTfB-CfcSp 

cjS^Sr^tfDNA^O^AIi, 7*7^U'pCR [0026] ±fB©#2fcT*JgflME& LT#b^S V ^ 

Y 3 0 SrftiJPS^X h o I-CPg^^-fr, ^r^f&IBpp PEPC0^|gSr^-bT*5*), m=*V*mM 

^7*7^^ KpCRY3 0W%^^$^3. ^ e 

3kb©p p catfe-?«r$tpDNA»f^-36S3IA$^fc|ft [0 0 2 7] 

^7*7^5KS:pCRY3 0-ppc^^Lfc o 7 50 l3teS6«] W-blc*»9ifr|ftMU-C#fc^ TBB©^« 



7 

[oo2 8] mmmi ywtf/^^y *a ■ 

M.I-2 3 3^ft^p p c&fc^-£^tfPNAfft>t<P 

(A) ^fui?s<fr V • 77^^MJ-2 3 3 (Oik 
DNA^tH 

^^«feAi$*t& 1 1 iMf& 2g, (NHJ 

2 SO, 7 g, K 2 HPO, 0. 5g, KH a PO* 

0 . 5g, MgSO, 0. 5g, FeS0 4 -7H 
2 0 6mg, MnS0 4 -4-6H,0 6mg, I 

2.5g, Z-F^ym 5g, 2 
OO/ig.ISfT^y 2 0 0^g, 2 

0 g, M&fc l l] ic, A^yP • 

AMJ-2 3 3 (FERM BP-1 4 9 7) 

[0 0 2 9] Omg/m 1 <D#£fcfc 

5J:5, 10mg/ml ^/f-^> lOmM Na 
CK 2 0mMhy^ft«« (pH8. 0) WlmM 
EDTA • 2Na©W^ftMl 5ml 

PT't-^KSrft^Sa^ 10 0m g/m 1 Kl*6 «fc 5 

te«iqu 3 7feiwmtfco $6^Kfv;^ 
^thy-7A (SDS) 0. 5%«n*6J: 

#81(5, OOOXg, 2 0#fffl, 10-12*0 U 

3Mt#5«fc 5^Pbfc^, 2{£fi0^y-/V&#o 

ASr^f7X^*^i:^s 7 0%i^y^i^tfc 
m^Ufco #?)^fcDN A(C 1 OmM b P 
(pH7. 5) R&l mM EDTA-2Na^5m 

1 (#^©«s»«:^ass"cfc6) trap*; 4-c-c- 

[0 0 3 0] (B) 1&&'k.fc<OMm 

iiia (a) ^^fc^wtr^^^y • 

-2 3 3(O^DNA^09O/i 1 trffillMftt S a 1 I 
5 OU (un i t s) &/BV\ 3 7 'C'T? 1 BfrWRrt; S 
*^£#fl¥bfco rcoSa 1 I ^DNAiC ^n-=i 
y^?- P UCll8 fcflJGSKM&Sa 

i ^H^«*sibfci> u 5 

OmMhy^lgW (pH7. 6) , 10mMv?W 
U-W l — /K 1 mM ATP, 1 0 mM MgCh, 
^T4DNAy^" ^lU^^Mllb 
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[00 3 1] »S>ftfc:^* 5 KftttfirAVV IfW/v 
->!7-k£fc Ci**— "7^ * • " ^<-<^-n 

i?- (J. Molecul. Biol. ) , 53, 159 (1970) ] lC<fc 
*) m UtT'^y JM109 (^JSitSSl) £7£ft4£ 

&u rvf^y^ 50mg£^tf*£i& Chy^hv 

lOg.lt^ 5g, NaCl 5gM^ 

1 6 g ZM®* l 1 Kifc**bfc 0 

[0 0 3 2] :«i©4ft^^ C^-l/drrL^ — 
10 * ^u — (Molecular cloning). Cold Spring Ha 

rbor Laboratory Press (1989) ] M <fc t> U 

IlliSa 1 iKUiQWrU 0. 7%Ttfv- 

J;*)DNA£^--r P^lS±fc&b*!K s*/*yt7« 

/Bvvt:/*— MlB^v^y tr - ay&^h^ 

Y • /</ft^rAX (Applied Biosys terns) £t$£3 
9 4SDNA/RNAi/ytt^ If— Sr^V^T^b 

[0 0 3 3] |6RHcffiV^^ci-^©tta£Sa^U4, 

2 o©7 5 yifeBB^U : 

(1) Val Leu Thr Ala His Pro Thr Glu , (2) Ser 
Trp Net Gly Gly Asp 

30 (1) GTI CTI ACI GCI CAY CCI ACI GAR „ (2) TUI * 
TGG ATG GGI GGI GAY 

^ >\ m^^rWyW^-r. ) <D2 4mer £ 
1 8mer 0£g*j-) "C&So #*5, ^n-^^jfcicfc 

[00 34]^ bfc_hlE^- y * K^o - ^ 

SrT4 3Ky>?^W'^K^— ^ (£*gi&®D SrfflV^ 
40 %M5fcT\ 5* 5***y ^IfcSSr C7-32 P] ATPT?5i? 

^r^rv [r-j-y^ w • 

5 ^ b y - (Anal. Biochem. ) % 158 , 307 -315 (198 
6)] o ffW^y^f-^Hytt, ^ife (^W^r 

3.7— •^n — ~l/tf (Molecular Cloning ) > Cold 
Spring Harbor Laboratory Press (1989) ] {C^oTfT 

[0 0 3 5] ^JPM^Sa 1 I 

50 afteW'&^Swfc^Mfe^i^ofe. 
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#53. 3 k b©DNA^^Mt^^7^^ KSrp 
UC118-ppc t^Vitc nbthtc*:%£&3. 



♦ tflHSrHUC^t-. _b|B-e»fc^7^5 KpUC 

1 1 8 - p p c *#«1GiJK#*X-SO0rbX, VWmftV 

[0 0 3 6] 
[*2] 

L2M 



E c o R I 
H i n d I I I 
Kpnl 



3 
2 
1 



0. 5, 1. 4, 4. 

1. 6, 4. 9 

6. 5 



[0 0 3 7] &.±Izl£Q p p c3tfls*-«r«r;fc* SaWft 
3. 3kb(DDNA^ (Sa 1 I £ i # 

X#fc« 

[0 0 3 8] p P cJ^±DNA£Mg§Bg! 



ii© (b> «-c#biifcppciis^m** 

£riS#j3. 3 k b<£>DNA#r)t ICOl^X, ^r^^BB^J 
ft-S^^-^^JC ^ U^-^- (dideoxychain termi 

nationjfe) [Sanger, F. et al. , /n^-7 7/f 
• ^ • ti/at^ • r^f^- • ■ -t^ro-^ • 
^ . ^-J-yf^S, K • ^ • 7^ y# (Pro 

c. Nat. Acad. Sci. USA ) . 74, 5463 (1977) } tCj; 

\s—J*<D&&i>*h. ppcS^ll &fBB2?«<DBB#J 
1 ^-r^SE^J^^-T^ 9 20^75/^3- 
Ki--5 2 7 6 Oitttf J:0#WteJxXV^5r*#WWb 

[0039] aafcfliis g y ^smaKisHts p p est 



(A) ^^^5 Kp BY5 0 3< 
37*7* S Kp BY 5 0 31*, •7Ws*?TVVJ*-X? 
ft^IF012144 (FERM BP-251 

5) frbfrffiztitcft+mmi o^^h^7^ 

5 KXfc>K #§H¥3-2 10 1 8 4 #^«K:lB<fc©2r 

[0 0 4 0] ^^ifiA^ift^, ywif^^^y^A 
• I FO 1 2 1 4 4 Sr^*gJii»!^fB*X 

*g£b, ^Sr^fefco t^fcfMlOmg/ml 
©«Stcy ASr^O««« (25mMh!)^ (t 

Kn*io*7Vl') T5/;*^>\ lOmM EDTA, 
5 0mM^3-^j 2 0ml»U 3 7*CX1^ 
IWRjfc**fc. ^^tcr/v*y-SDS^ CO. 2N 
NaOH, 1% (W/V) SDS) 40ml» 

u awcawiLTiatTi 5^ra§fit/c 0 & 

tmeOmKmil. 5mK If*2 8. 5m 
1] 3 0ml»DU +5>^bX^b7k7K^iCl 5 

#K#@bfc. 
[004 1] ^4&£££a8<Mf M£ b, 4t-C10^ 

ISI. 1 5, 0 0 0 x g J:&f££# 



— A, : ^ pp^A= 1 : 1 tmm) £#P?L®lY8bfc 
fl^ jfrMflc^U ifiTtS^, 1 5, 000 x g 
<D»'C?#«lca»tf\ tKJI SrleJifcbfCo ^(-2{§S<Z)^ 
^y-/V^PX:, -2 0*CTl»f^ 4*CX10 

#ra> 15, o o o x g ©ait?^«i^*^t, tfc»sr Eur 

bfco 

[004 2] fct»$r3&£l£ift&, TE« [ h y * 1 
OmM, EDTA ImM I HC 1 lCtpH8HHS) 
20 2ml tC*g8? bfco *«WtC»fc-fe v-^A^ C 5 

IcOTEfWl 0 0ml |C^b-feV!>Al 7 0g^ 
8?£ii:fc?£) 15mli:10mg/mlxm^o 
WK^lml^MT, M^l. 3 9 2 g/ml 
i^^fco ^©^12^4 2^ 116, 0 
0 0 X g (Dj&fo&m&fi^itc 

[0043] ^7X?KpBY50 3 tem*\~Bf$M\Z.£ 

KpBY5 0 3£^tf^iIJ^£#fCo flcwr?;:© 
30 ^ptffcSr^Sfitf)^ y T [Hj^SbX^ 

\mvxm$t*ftotc 0 z<d£ 5i-bx#e>nfc^7^ 

O'pBY5 03 Sr^triSWRtC 3 Mfifcgt?- hy!7A^ 
3 0 mMlCj&to V1t&, 2 fig**^ J -/V 
SrAP^L, -2 O^Xl^ra^Sbfdo r.tf>J&iS«r 1 5, 
0 0 0 x g (OSS'frJMKfcantXDN ASrttftS*, :7*7 
^5 KpBY503Sr50/i g##: 0 
[0044J /7^^ KpHSG2 98 (^i@i&§!D 
0. 5/x g«JPS^Sa 1 I (5U) Sr3 7Xllftm 
40 ^7*5 KDNASr^^itfco StFlBX^ 

m\stz.y9x$ KpBY50 3©2^ g feOTM^f X h 
o l (1U) £3 7<CX3 0MS^$^, ^5^?K 
DNASr«J4WW»b/t. »^7^5KDNA^ 
Srig^b, ftiJRB^^?S>fk-r^^fe»c6 5<CX1 0# 

ra»^aibfc^s K^n&iWK^^^AsMiAfcb 

T^50mMhM«pH7. 6, lOmM M 
gCl 3 , 10mMi?WWh-/K ImM AT 
PWT 4 DN A y fef 1 U l-ftS <fc p M#j£#£3& 
teU 1 SttlBKfcfflbfco r©^$rffiV^X^ 

50 ^ytT'^y JM10 9 3y^7Vbt/P (^i@j£ 



(7) 



8-66189 



11 



12 



i o o 4 5 j 3 o n g /m i 

©X-ga 1 (5-yn^-4-^PD-3-^yKy 

/is-p-D-ify? hxv; vk) Sr-grtfL** <hy 

lOg^i^ 5g, NaCI 5g, 
Xt*3K«*l 1, pH7. 2) -C3 7*C(CT2 4 

Sib, if^tLTit^c, :ji&oft^o5fe, 

5 KSrT/V*y-SDS& CT. Maniatis , E. F. Frit 
sch x J. Sambrook , ^U^c^y— • 9 u—~i/sf (Mo 
lecular Cloning ) , 90—91, (1982) #J80 

Lfco :©^7^ 5 KfrininmiE c o r i mu 

[0 0 4 6] ^7*^ KpHSG298<E>S 

a 1 I&m^^XS. KpBY5 0 3^M4kb<D 

g 2 9 8 - o r i tmbtnt. m^m&<D%&*m\<\ 

ffifSB^7*5 KpBY5 0 3DNA£:f&JRRgft?Kp n I 
^i;EcoRirailt»^2. lkb© 
DNA^ (fi^bfii) ^J:15^7^5KpHSG2 
98-or i <DK p n I c o R I gJMfcK:^ d— 

[0 0 4 71 (B) ^7^-:KdCRY30-ddciD 

mMmio (b) ^-e#btufc^7^5 kpuc i 1 8 
-p p c 5m e&fflmmms a 1 i su»\ 3 7 

ttl«flBJKiSS*^|Lfct>Oi, ±IB (A) m-?n 

htbtcy?*^ k p cry3 0 1 fi e zmmmmxh 

ol 1U£JBV\ 3 7*0^1 f$m&J&£ltftmViLh 
(D&m&V, 5 0mMby^« (pH7. 6) , 1 
OmM^tXW h— 1 fflM ATP, 1 OmM 

MgC l 2 *5J:t5T4DNAy^f— fef 1 U<D3-J&#£ 
Sfc&Pb (#J&#<D££|*S*!^&T?*>£) , 12t-Cl 

MBE^ffifcttv^ffiSa^* ytr^UJM109^ 

Cby^h^lOg, ^x^5g, Na C 1 5gX 

t«?c 1 6 g zmm* 1 1 i-*s#o ^mwvtc 
[0048] ^ <D^m±<o±^m^mm^ x t> mitmm 

b, D ^9 * 3 KDNASrttWU m^?*^ 

fflv^t^tr5, 7*7^5KpCRY30(O^$ * 



*8. 7kb©DNAI^fitl-M, *£2 3. 3kb< 

[0 0 4 9] y^tT^T 1 y • 77/<AMJ - 2 3 
3 (FERM BP-1497) 7*7^5KpBY50 

2 loomi (oWi^A^m^nmrnm^m^ 

10 4?), BS#£r2 0 m 1 tfWl^JBSSfc (2 7 2mMv'a 
7mM KH 2 PO* , 1 mM MgClj ;pH 
7. 4) fcTaSfrbfc. 3l\Z&ft*&b>ftmi,TMlt>. 
5 m 1 <D'</\'*m$&WtlZl&m U 0 . 7 5ml <£>#fflj& 

t5IB"C^fettfc^9^5 KDNA^5 0m 1 
^b, A c } J (^2 0»fiUc o 3 m 1 cDHfJ 

1 5 m g/m 1 «r-&tfS&SEA^ttW^«C*b 

3 0^2-3 era^bfco wstfc#t^^^y» 

e>*vfcwt* iomg/mi ©mi: y 

20 ASr-^tfJR©^ [2 5mMhy^ (tFP^f/V) 
lOmM EDTA, 5 0mM^3- 
2 0ml«U 3 7X:-?ll%fflfcI&£-&tic R 
»7;^!)-SDS^ [0. 2N NaOH, 1% 
(W/V) SDS) 4 0m 1 £r^Pb, SK^lci&fn b 

#y*A*§*£ [5M^*y7«6 0mK ^1 
1. 5mK MtK2 8. 5ml] 3 0ml«OU 

[0 0 5 0J m«^*fr&t>*(&&U 4^10^ 

30 ra, i5, oooxg(o^im, ±s^i 

fee rtu^fioy^/ — /V • ^du^;^ (:7^y 
^:^0D*M=1 : imfP^) SrflPjiJRiBbfc. 

JfrMFfcSPU ^tET^5^W, 15, OOOXg 
4>»b£ttlc*>!*, 7K^^0iIXbfci o */1^2fg:£co^ 
^/-/vSrJP*., -2 0t-n^m 4^10 

#pa, i s, ooo x g «>ftb4MKiz:a»i?* 2tst$ri§iiDz 

b, ^^$KSr#fc e K^MHRM 
«tt, ^^fK-co^^^SrSa^bfeo 

Tiao^3^(^fo 

40 [0 0 5 1 ] 
[^3] 



^3^ 



wmmxnjzzz (kb) 



EcoRI 
Kp n I 
BamH I 



3 
1 
3 



0. 4, 3. 2, 8. 4 
12.0 

0.2,1.2,10.6 



Y 3 0 - p p c Lfc 0 I(D7*7^5KpCRY3 

0 - p p c <D«JI»m«lVr^LttlH«rB 2 



[0 0 5 2] (C) 7 , ^-;KpCRY30-PDC-e 
7E1?fe& £ ti*: a y *3tfB»K: J:5dpc jftfiHPMfe 
50 (PEPC) <Dft%L 
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±|B (B) ^ftbtlit^rXH KpCRY3 0-p p 
c-?1&mfc&£tl,tl7Ul?s<nr» • 7WMJ 
-2 3 3#c«rfflHBAi|Mftl 0 0ml KX 3 0ti?2 4B# 

■#»tt'&5>fi (5, OOOXg) lefcOEHXU 

(h^-HC 1 1 OOmM, MgSO, • 
7H 2 0 lOmM, ^^Wh— A' 1 mM, p 

h 8 . 5 ) -etWMft, «fc 0 L 

fee fiKff {MEVNKM: 15, 00 0Xgt*15 a"HE8'fr# 

«ru »feftfc-b»«Efc:i oo, oooxg-ei^ 10 



JSL 



* [oo53] ne>*ifcft»*«to# pep cettt ai 

A D H 0$c'>5t^ £#7fe7fc^ft KM Si" 5 ^feic J: o fc 
[i?^*-. (J. Bioche 
m. ) , 68, 747 -750 (1970) 3 0 MMt UT 
14, S^W'tV^^y *A • 77^AMJ - 2 

[0 0 5 4] 
[^4] 

4gg 



6 

i 



&.±£9* 7-7^^KpCRY30-pp c-C7£fC«&& 
(0 0 5 5) 

[gam] 

SB?U## : 1 
BB^JcDg^ : 2 7 6 0 



20 



urn flavum ) 

: M J - 2 3 3 

*WSr*-rtB# : CDS 
: 1-2 7 6 0 



ATG ACT GAT TTT TTA CGC GAT GAC ATC AGG TTC CTC GGT CGA ATC CTC 
Met Thr Asp Phe Leu Arg Asp Asp lie Arg Phe Leu Gly Arg He Leu 

15 10 15 

GGT GAG GTA ATT GCG GAA CAA GAA GGC CAG GAG GTT TAT GAA CTG GTC 
Gly Glu Val He Ala Glu Gin Glu Gly Gin Glu Val Tyr Glu Leu Val 

20 25 30 

GAA CAA GCG CGC CTG ACT TCT TTT GAT ATC GCC AAG GGC AAC GCC GAA 
Glu Gin Ala Arg Leu Thr Ser Phe Asp He Ala Lys Gly Asn Ala Glu 

35 40 45 

ATG GAT AGC CTG GTT CAG GTT TTC GAC GGC ATT ACT CCA GCC AAG GCA 
Met Asp Ser Leu Val Gin Val Phe Asp Gly He Thr Pro Ala Lys Ala 

50 55 60 

ACA CCG ATT GCT CGC GCA TTT TCC CAC TTC GCT CTG CTG GCT AAC CTG 
Thr Pro He Ala Arg Ala Phe Ser His Phe Ala Leu Leu Ala Asn Leu 
65 70 75 80 

GCG GAA GAC CTC CAC GAT GAA GAG CTT CGT GAA CAG GCT CTC GAT GCA 
Ala Glu Asp Leu His Asp Glu Glu Leu Arg Glu Gin Ala Leu Asp Ala 

85 90 95 

GGC GAC ACC CCT CCG GAC AGC ACT CTT GAT GCC ACC TGG CTG AAA CTC 
Gly Asp Thr Pro Pro Asp Ser Thr Leu Asp Ala Thr Trp Leu Lys Leu 

100 105 110 

AAT GAG GGC AAT GTT GGC GCA GAA GCT GTG GCG GAT GTG TTG CGT AAT 
Asn Glu Gly Asn Val Gly Ala Glu Ala Val Ala Asp Val Leu Arg Asn 
115 120 50 125 



-yys^J* (Brevibacteri 



48 



96 



144 



192 



240 



288 



336 



384 



(9) 

15 16 
GCT GAG GTG GCG CCA GTT CTG ACT GCG CAC CCA ACT GAG ACT CGC CGC 
Ala Glu Val Ala Pro Val Leu Thr Ala His Pro Thr Glu Thr Arg Arg 

130 135 140 

CGC ACT GTT TTT GAT GCG CAA AAG TGG ATC ACC ACC CAC ATG CGT GAA 
Arg Thr Val Phe Asp Ala Gin Lys Trp He Thr Thr His Met Arg Glu 
145 150 155 160 

CGC CAC GCT TTG CAG TCT GCG GAG CCA ACC GCT CGT ACG CAA AGC AAG 
Arg His Ala Leu Gin Ser Ala Glu Pro Thr Ala Arg Thr Gin Ser Lys 

165 170 175 

TTG GAT GAG ATC GAA AAG AAC ATC CGC CGT CGC ATC ACC ATT TTG TGG 
Leu Asp Glu He Glu Lys Asn He Arg Arg Arg He Thr He Leu Trp 

180 185 190 

CAG ACC GCG TTG ATT CGT GTG GCC CGC CCA CGT ATC GAG GAC GAG ATC 
Gin Thr Ala Leu lie Arg Val Ala Arg Pro Arg He Glu Asp Glu He 

195 200 205 

GAA GTA GGG CTG CGC TAC TAC AAG CTG AGC CTT TTG GAA GAG ATT CCA 
Glu Val Gly Leu Arg Tyr Tyr Lys Leu Ser Leu Leu Glu Glu He Pro 

210 215 220 

CGT ATC AAC CGT GAT GTG GCT GTT GAG CTT CGT GAG CGT TTC GGC GAG 
Arg He Asn Arg Asp Val Ala Val Glu Leu Arg Glu Arg Phe Gly Glu 
225 230 235 240 

GAT GTT CCT TTG AAG CCC GTG GTC AAG CCA GGT TCC TGG ATT GGT GGA 
Asp Val Pro Leu Lys Pro Val Val Lys Pro Gly Ser Trp He Gly Gly 

245 250 255 

GAC CAC GAC GGT AAC CCT TAT GTC ACC GCG GAA ACA GTT GAG TAT TCC 
Asp His Asp Gly Asn Pro Tyr Val Thr Ala Glu Thr Val Glu Tyr Ser 

260 265 270 

ACT CCA CGC GCT GCG GAA ACC GTG CTC AAG TAC TAT GCA CGC CAG CTG 
Thr Pro Arg Ala Ala Glu Thr Val Leu Lys Tyr Tyr Ala Arg Gin Leu 

275 280 285 

CAT TCC CTC GAG CAT GAG CTC AGC CTG TCG GAC CGC ATG AAT AAG GTC 
His Ser Leu Glu His Glu Leu Ser Leu Ser Asp Arg Met Asn Lys Val 

290 295 300 

ACC CCG CAG CTG CTT GCG CTG GCA GAT GCC GGG CAC AAC GAC GTG CCA 
Thr Pro Gin Leu Leu Ala Leu Ala Asp Ala Gly His Asn Asp Val Pro 
305 310 315 320 

AGC CGC GTG GAT GAG CCT TAT CGA CGC GCC GTC CAT GGC GTT CGC GGA 
Ser Arg Val Asp Glu Pro Tyr Arg Arg Ala Val His Gly Val Arg Gly 

325 330 335 

CGT ATC CTC GCG ACG ACG GCT GAG CTG ATC GGC GAG GAC GCC GTT GAG 
Arg He Leu Ala Thr Thr Ala Glu Leu He Gly Glu Asp Ala Val Glu 

340 345 350 

GGC GTG TGG TTC AAG GTC TTT ACT CCA TAC GCA TCC CCG GAA GAA TTC 
Gly Val Trp Phe Lys Val Phe Thr Pro Tyr Ala Ser Pro Glu Glu Phe 

355 360 365 

TTA AAC GAT GCG TTA ACC ATC GAT CAT TCT CTG CGT GAA TCC AAT GAC 
Leu Asn Asp Ala Leu Thr He Asp His Ser Leu Arg Glu Ser Asn Asp 

370 375 380 

ACT CTC ATC GCC GAT GAT CGT TTG TCT GTG CTG ATT TCT GCC ATC GAG 
Thr Leu He Ala Asp Asp Arg Leu Sift- Val Leu He Ser Ala He Glu 
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432 



480 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 



1152 



1200 



(10) 

17 18 
385 390 395 400 

AGC TTC GGA TTC AAC CTC TAC TCA CTG GAT CTG CGC CAG AAC TCT GAG 1248 
Ser Phe Gly Phe Asn Leu Tyr Ser Leu Asp Leu Arg Gin Asn Ser Glu 

405 410 415 

AGC TAC GAA GAC GTA CTC ACA GAG CTT TTC GAG CGT GCC CAA GTC ACC 1296 
Ser Tyr Glu Asp Val Leu Thr Glu Leu Phe Glu Arg Ala Gin Val Thr 

420 425 430 

GCA AAC TAC CGC GAG CTG TCT GAA GAG GAG AAG CTT GAG GTG CTG CTG 1344 
Ala Asn Tyr Arg Glu Leu Ser Glu Glu Glu Lys Leu Glu Val Leu Leu 

435 440 445 

AAG GAA CTG CGC AGC CCT CGT CCG TTG ATC CCG CAC GGT TCA GAT GAA 1392 
Lys Glu Leu Arg Ser Pro Arg Pro Leu He Pro His Gly Ser Asp Glu 

450 455 460 

TAC AGC GAG GTC ACC GAC CGC GAG CTC GGT ATC TTC CGC ACC GCG TCG 1440 
Tyr Ser Glu Val Thr Asp Arg Glu Leu Gly He Phe Arg Thr Ala Ser 
465 470 475 480 

GAA GCT GTC AAG AAA TTC GGC CCA CGC ATG GTG CCT CAC TGC ATC ATT 1488 
Glu Ala Val Lys Lys Phe Gly Pro Arg Met Val Pro His Cys He He 

485 490 495 

TCC ATG ACA TCA TCG GTC ACC GAT GTG CTC GAG CCG ATG GTG TTG CTC 1536 
Ser Met Thr Ser Ser Val Thr Asp Val Leu Glu Pro Met Val Leu Leu 

500 505 510 

AAA GAA TTC GGC CTC ATC GCG GCC AAC GGC GAC AAT CCA CGC GGC ACC 1584 
Lys Glu Phe Gly Leu He Ala Ala Asn Gly Asp Asn Pro Arg Gly Thr 

515 520 525 

GTC GAT GTC ATC CCA CTG TTC GAA ACC ATC GAA GAC CTT CGA GCC GGC 1632 
Val Asp Val He Pro Leu Phe Glu Thr He Glu Asp Leu Arg Ala Gly 

530 535 540 

GCC GGA ATC CTC GGC GAA CTG TGG AAA ATT GAT CTC TAC CGC AAC TAC 1680 
Ala Gly He Leu Gly Glu Leu Trp Lys He Asp Leu Tyr Arg Asn Tyr 
545 550 555 560 

CTC CTG CAG CGC GAC AAC GTC CAG GAA GTC ATG CTC GGC TAC TCC GAT 1728 
Leu Leu Gin Arg Asp Asn Val Gin Glu Val Met Leu Gly Tyr Ser Asp 

565 570 575 

TCC AAC AAG GAT GGC GGA TAT TTC TCC GCA AAC TGG GCG CTT TAC GAC 1776 
Ser Asn Lys Asp Gly Gly Tyr Phe Ser Ala Asn Trp Ala Leu Tyr Asp 

580 585 590 

GCG GAA CTG CAG CTT GTC GAA CTA TGC CGA TCA GCC GGG GTC AAC GTT 1824 
Ala Glu Leu Gin Leu Val Glu Leu Cys Arg Ser Ala Gly Val Asn Val 

595 600 605 

CGC CTG TTC CAC GGC CGC GGT GGC ACC GTT GGA CGT GGT GGC GGA CCT 1872 
Arg Leu Phe His Gly Arg Gly Gly Thr Val Gly Arg Gly Gly Gly Pro 

610 615 620 

TCC TAC GAT GCG ATT CTT GCC CAG CCC AAG GGG GCT GTC CAA GGT TCC 1920 
Ser Tyr Asp Ala He Leu Ala Gin Pro Lys Gly Ala Val Gin Gly Ser 
625 630 635 640 

GTG CGC ATC ACC GAG CAG GGC GAA ATC ATC TCA GCT AAG TAC GGC AAC 1968 
Val Arg He Thr Glu Gin Gly Glu He He Ser Ala Lys Tyr Gly Asn 

645 650 655 

CCT GAA ACT GCG CGC CGA AAC CTC (HG GCA CTG GTC TCA GCC ACG CTT 2016 
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19 20 
Pro Glu Thr Ala Arg Arg Asn Leu Glu Ala Leu Val Ser Ala Thr Leu 

660 665 670 

GAG GCA TCG CTT CTC GAC GTC TCT GAA CTC ACC GAT CAC CAA CGC GCG 
Glu Ala Ser Leu Leu Asp Val Ser Glu Leu Thr Asp His Gin Arg Ala 

675 680 685 

TAT GAC ATC ATG AGT GAG ATC TCT GAG CTC AGC CTG AAG AAG TAC ACC 
Tyr Asp He Met Ser Glu He Ser Glu Leu Ser Leu Lys Lys Tyr Thr 

690 695 700 

TCC TTG GTG CAC GAG GAT CAA GGC TTC ATC GAT TAC TTC ACC CAA TCC 
Ser Leu Val His Glu Asp Gin Gly Phe He Asp Tyr Phe Thr Gin Ser 
705 710 715 720 

ACA ACA CTG CAG GAG ATC GGA TCC CTC AAC ATC GGA TCC AGG CCT TCC 
Thr Thr Leu Gin Glu He Gly Ser Leu Asn He Gly Ser Arg Pro Ser 

725 730 735 

TCA CGC AAG CAA ACT TCC TCT GTG GAA GAT TTG CGA GCC ATC CCA TGG 
Ser Arg Lys Gin Thr Ser Ser Val Glu Asp Leu Arg Ala He Pro Trp 

740 745 750 

GTT CTT AGC TGG TCA CAG TCT CGT GTG ATG CTG CCA GGA TGG TTT GGT 
Val Leu Ser Trp Ser Gin Ser Arg Val Met Leu Pro Gly Trp Phe Gly 

755 760 765 

GTC GGA ACG GCA CTT GAA CAG TGG ATT GGA GAA GGG GAG CAA GCT ACC 
Val Gly Thr Ala Leu Glu Gin Trp He Gly Glu Gly Glu Gin Ala Thr 

770 775 780 

CAG CGC ATC GCC GAG CTG CAA ACA CTC AAC GAG TCC TGG CCA TTT TTC 
Gin Arg He Ala Glu Leu Gin Thr Leu Asn Glu Ser Trp Pro Phe Phe 
785 790 795 800 

ACC TCA GTG TTG GAC AAC ATG GCT CAG GTG ATG TCC AAG GCA GAG CTG 
Thr Ser Val Leu Asp Asn Met Ala Gin Val Met Ser Lys Ala Glu Leu 

805 810 815 

CGT TTG GCA AAG CTC TAT GCA GAC CTC ATC CCA GAT AGG GAA GTC GCC 
Arg Leu Ala Lys Leu Tyr Ala Asp Leu He Pro Asp Arg Glu Val Ala 

820 825 830 

GAG CGC GTC TAT TCC GTC ATC CAC GAG GAA TAT TTC CTG ACT AAA AAG 
Glu Arg Val Tyr Ser Val He His Glu Glu Tyr Phe Leu Thr Lys Lys 

835 840 845 

ATG TTC TGC GTG ATC ACC GGC TCC GAT GAT CTC CTT GAT GAC AAC CCA 
Met Phe Cys Val He Thr Gly Ser Asp Asp Leu Leu Asp Asp Asn Pro 

850 855 860 

CTT CTG GCA CGC TCT GTC CAG CGT CGT TAC CCC TAC CTG CTT CCA CTC 
Leu Leu Ala Arg Ser Val Gin Arg Arg Tyr Pro Tyr Leu Leu Pro Leu 
865 870 875 880 

AAT GTG ATC CAG GTA GAG ATG ATG CGA CGC TAC CGA AAA GGC GAC CAA 
Asn Val He Gin Val Glu Met Met Arg Arg Tyr Arg Lys Gly Asp Gin 

885 890 895 

AGC GAG CAA GTG TCC CGC AAT ATT CAG CTG ACA ATG AAC GGT CTT TCC 
Ser Glu Gin Val Ser Arg Asn He Gin Leu Thr Met Asn Gly Leu Ser 

900 905 910 

ACT GCA CTG CGC AAC TCC GGC TAG 
Thr Ala Leu Arg Asn Ser Gly *** 

915 920 50 
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2064 



2112 



2160 



2208 



2256 



2304 



2352 



2400 



2448 



2496 



2544 



2592 



2640 



2688 



2736 



2760 
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